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^>^y*;v*-^ X = >f-w>^) 

[2-12] 2- 7^ "J Q'f^t^y - 9 - x h^f y*il/*'-JV - 4 -t^ft f 'J v 

*n [4. 2. 1. O 3 ' 7 ] yt>-5-t> (R = HXtiCHa. R 4 = R 5 = H. R 6 = 
xb4rV*;i/*-^S, X = ^V>3£) 

[2-13] 2- M*) 7i M Jn'fK^-9-t- , />^*^-*-4-t*tb 
Uv*n [4. 2. 1. 0 3 - 7 ] y^>-5-*> (R = HXttCH 3 > R* = R 5 = H, R 
6= t -7 i h^y*^-A'i, X = ^^W>^) 
[0 0 4 9] 

(8c) -c*§*L4-fb-fr*oft3fe«i*«t LTTia-fk^^if btL&tf, z.fhh\zm 

[2-14] 8- 7^'Jn^t^y-4-mPJ [5. 2. 1. 0 Z>6 

] f*>-5-*> (R = HX&CH 3 ) 

[2-15] 9- 7^'Jn/f^t^'>-4-t^fth'Jy^n [5. 2. 1. 0 2,6 

] 5-*> (R = HXii C H 3 ) 

[0 0 5 0] 

^ (8d) T*$tL4^»Oft*»*«tUTTiB^»^Jfe>fL4^ £*LfcfcR 
[2-16] 4- [3. 2. l] * * * ^ 

-7~*> (R = H3UiCH 3 , R9 = R10 = R H =:R 12 = R 13 :=R 14 = R 15 = R 16 = R17 

= H) 

[2-17] 4- U n>f ;vt^v- 4 ■f-^- 6 -*df -^fcf n [3. 2. , 

l3 ( R = HXliCH 3 , Rio = R 11 = R 12 = R 13 = R 14 = R 15 = R 1 

6 = R i7 = H ^ R 9 = CH 3 ) 
[2-18] 4- 7^ U D'f ;l/t^y- 5 — 6— ^"^r^tfv'^n [3. 2. 

!] ^^-y-^ (R = HXttCH 3 , R9 = Rii = R 12 = R^ = R i4 = R i5 = R i6 

= R 17 = H. R 10 = CH 3 ) 

[2-19] 4- 7^yn^Wy-4, 5 ^JV- 6 - * ^ [3 

. 2. 1] ***V-7-*> (R = H^iCH 3 , R n = R i2 = R i3 = R i4 ==R i5 = R i 
6 = R 17 = H> R 9 = R 10 = CH 3 ) 
[0 0 5 1] 

5£ (8e) LTTfB^tl^W^il-*^ £*Lfc£IR 

[2-20] 6- U?) T?Vvj)V**z/-2-***r¥ Z/ sr U [ 2 . 2. 2] * 9 * > 

-3-^> (R = HXIiCH3, R 18 ==R 19 = R 20 = R 21 ==R 22 = R 2 3 = R 24 = R 25 = R 2 

tBIE#2 005-3012255 
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[2-21] 6- T^';n^;V^^r->-6-^^^-2-^ J r^tfv^n [2. 2. 

2] *^>- 3 -*-> (R = HXttCHs, Ri 8 = R 20 = R 21 = R 22 = R 23 = R 24 = R 2 
5 = R 2 6 = H R 19 = C H 3 ) 

[2-22] 6- rjryu't fr***s-l-jl*-A'-2—**W*s?V [2. 2. 

2] ***>-3-*> (R = HXt±CH 3 , R 19 = R 20 = R 21 = R 22 = R 23 = R 24 = R 2 
5 = R 26 = H. R 18 = CH 3 ) 

[2-23] 6- T?Wl*'***s-l, 6-y^fJV-2-t^tt*->^n [2 

. 2. 2] ***>-3-*> (R = H3U*CH 3 > R 20 = R 21 = R 22 = R 23 = R 24 = R 2 
5 = R 26 = H. R 18 = R 19 = CH 3 ) 
[0 0 5 2 ] 

[2-24] /?- 7^Jn/fWv-y-/fn7n> (R = HXiiCH 3 > R 

7 = R 28 = R 29 = R 30 = R 31 = H) 

[2-25] p- 8 -^f JV- 7 -7f n 7 M> (R 

= HXi*CH 3 , R 27 = R 28 = CH 3 > R 29 = R 30 = R 31 = H) 

[2-26] /?- 7^'Jn^**5'-7, y-V^f^-y-7f n?n> (R 

= HXiiCH 3 , R 30 = R 31 = CH 3 > R 27 = R 28 = R 29 = H) 

[2-27] fi- T9VU<( a, a, p -}> V y Y 

y (R = HI!iCH 3 , R 27 = R 28 = R 29 = CH 3 , R 30 = R 31 = H) 

[2-28] p- 7^'Jn^W , /-jJ, 7. 7 - > ^ * 7 ~ ? * h 

> (R = HX(±CH 3 . R 29 = R 30 = R 31 = CH 3 , R 27 = R 28 = H) 

[2-29] p- 7^'Jn^mV-a ( '«, £ , 7» 7 ~^ ^ * 7 ~ ^ 

foynv (R = HXI±CHs. R 27 = R 28 = R 29 = R 30 = R 31 = CH 3 ) 
[0 0 5 3] 

^ (8 g ) ^m^fi^it^m(o^^j:mtLxr%^t^m^mfbfi^i)K ztibim 

[2-30] a- U?) 7^yn>fW>-7-rfn5^b> (R = HXt±CH 3 . R 3 

2 = R 3 3==R3 4 = R 35 = R 36 = H) 

[2-31] a - 7^ l JD / f^^' :J fi / ~<i"^^ _ 5'~ 7-f- (R = HX 

[±CH 3 , R 32 = CH 3 . R 33 = R 34 = R 35 = R 36 = H) 

[2-32] a- T^y n>f >U*^">-j9, jS-'^^-r-W^n^ (R 

= HXfiCH 3> R 33 = R 34 = CH 3 , R 32 = R 35 = R 36 = H) 

[2-33] a- 7^'Jn^mV-a, £, ^- f'J^f ^-y h 

y (R = HX(iCH 3 , R 32 = R 33 = R 34 = CH 3 . R 35 = R 36 = H) 

[2-34] a- 7^'Jn^K^-r, 7 -v^^;v- y h > (R 

= HXiiCH 3 > R 35 = R 36 = CH 3 , R 32 = R 33 = R 34 = H) 

[2-35] a- 7^'Jn^Vt^v-ff, 7, 7 ~ > T ^ 7 ~ ^ n 7 * ^ 

y (R = HX(iCH 3 , R 32 = R 35 = R 36 = CH 3 . R 33 = R 34 = H) 

[2-36] a- 7^'JD^f^^V-i?, /?, 7. y-T-y^^^^-y-^^^ 1 

7*hy (R = HXi±CH 3 , R 33 = R 34 -R 35 = R 36 = CH 3 , R 32 = H) 

[2-37] a- T*V*4$'** 9 s- *, p, p, y, y 9 7 -7 

*u?*V> (R = HXIiCH 3 , R 32 = R 33 = R 34 = R 35 = R 36 = CH 3 ) 
[0 0 5 4 ] 

>Wt, vl/^ K**Wb*L*o itLfet±flrlBm*6*«afe^*J|l*fr3tl/^5 Kit-Mr* 
[0 0 5 5] 
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IBs*; (9) -c^^tL&^ife^tf <btL4o i*L?>wfk^«t±miBii KD^->;vS^tf 
[0 0 5 6] 

Hti 3] 



CH 2 = C S 

c=o 



'(R 37 ) n 



(9) 



U ni(OR 37 on^<HlOli, * 4rV 36, ifC^Tfc J: V^li K 

[0 0 5 7] 

)VtV>f (f'Jv^n [7. 4. 0. 0 3 ' 8 ] h'Jf*>S) , ^-liKD7>f7* 
Vf, h'jv^n [5. 2. 1. 0 2 ' 6 ] 7**7 >SPL b'J**n [4. 2. 2. I 2 - 5 ] -7 
y^*>SIU nr^o [4. 4. 0. I 2 - 5 . I 7 ' 10 ] Kr*>»*** t ¥tf&i'L* 

[0 0 5 8] 

(9) 4^ R 37 icistt^T;vie;v^^ LTt±> ^;v> ^/v, 7>nt: 0 ;K <<vfu 
tf/K ^;v> ^7 7"f;v, s-T^/K t-^JK ^*->;K 7*~>;K K 

jV7 ;A xfjl/757, ^^^7^1^01-47^^7^^^^) 

ifbtiZo miBR z {±7X^ : f-Xli7;vJr;vS*^b, 7J^^liiltli, j. 

-/ne/K -fV7 p nif;v > "7*^;K /fV7*f;K s-7*fK t-W, ^3r~> 
>Ht4:if01tt«l«Xtt»tt«*Ojft**l -6©7K**4 ^#»*f fettfto R 37 Ki3 
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[0 0 5 9] 

[3-1] 7^Jn^t^y7^v>^ (R = H3UiC 

H 3 > R 37 = OH, n=l, Z 2 = T^"7>^>m) 

[3-2] 1, 3-vbKtf3^>-5- r^'Jn^WT^vr/ (R = H 

XteCHa, R 37 = OH, n = 2> Z 2 = T 9 

[3-3] l-*^#+<>-3- T^JD^tW^yr/ (R = HXliC 

H 3 ^ r37 = C OOH, n=l. Z 2 = T^>^>m) 

[3-4] 1, 3-v#;W-K^v-5- 7^'Jn^WT^>^ (R = H 

XtiCHa, R 37 = COOH. n = 2 , Z 2 = 7 * >30 

[3 _5] i-un,tf**,-3-KVn**s-5- (*■*) T 9 fr***/T 9 

y (R = HZIiCH 3 , R 37 = OH, COOEU n=2, Z z = 7^>*>Sft) 

[3 _ 6 ] i_ t -'/V*'>*^#-^-3- T^jn^mvrm^ ( 

R = H3UiCH 3 , R 37 =t-7^'>*^^ n=l> Z 2 = 7^vy^yf) 
t3 _ 7 ] lf 3 _tf^ (t-ri*^*^^) -5 - 7^'Jn>fWy7 
9^>9> [R = HXliCH3, R"=t-r>*->*^-^ n = 2. Z 2 = T^ 

y 9 >m 

[3-8] 1 - t 3 -fc Ka^fV- 5 - (<* $0 7^'J^fm 

>>7^>ry (R = HX(iCH 3 , R 37 = OH, t-rb^v*^^ n=2, 

[3-9] 1- (2 -T- b n KD kf^-^t + V*^-^) -3- (*9) T 9 V u 4 
)V**z/T9-?>9y (R = H3UiCH 3 , R 37 = 2 - -r h v t: Kn tf 9 * v * >U 

[3-10] 1, 3-tTx (2-fb7tKDe7^t^y*M^) -5- 7 
^'Jn^myT^V^ (R = HXtiCH 3 > R 37 =2-f h7tKDlf7-^t 
*5/#/l/4C->U3fe. n = 2. Z 2 = 7?-?>9ym) 

[3-11] i-bKn^rv-3- (2 -x b v Knb c 7-^t^vA^^-^) -5- ( 
*9) T9VU4 fr***sT9"*>9> (R = HXI±CH 3 , R 37 = OH, 2-fh9K 

Kne7-;vt^v*;wf-^i, n = 2, Z 2 = T^>9 
[0 0 6 0] 

[0 0 6 1] 

tt^ft^ aBfcjftMH&ttft fcfflv><b*L* m^tfcFtfeftiiUHfrO'ft^ftJ * 

WfcLT, Wit If. 1- [1- r^Un^Jl/t^-l-^f-^^] T^"v 

2- 7^'Jn^;vt^y-2-ptfJV7^> ; 5'y, 2- [l- * 

) 7^'ja^f;i/t^y-l-^f^xf;v] yfrtffri-y^ 2- 7^'Jn^t 
^i/-2-^f^y^*>t>^ i- [i- 7^Jcfmy-l-^W 
•^;v] i'9u^**)-> > 1- T^^^fjvt^y-l-^f^^^n^^ty, 
3 _ [!_ (^^r) 7^'Jn/f)i/t^y-l-^W^] ffyy^o [4. 4. 0 
I 2 - 5 , l 7 - 10 ] h*f*'A (*9) 7^'JJHt-7fK 1- (t-yKy^H* 
_ ;V ) _ 3 _ r^'Jn>fjv^y7^y^A 2- (t-T'^y*^*-^ 

) -5Xli6- 7^'Jn>fJVt^yy^*>ty> S.t>'itt<bO^^#: (p<^;v 

[0 0 6 2] 

£*3, _tfB5£ (8a) ~ (8g) . (9) "Cft 3 fcfctt* *) 7 * U n * 
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[0 0 6 3] 

tt&v^ ^ij-^-^^i-^^y-T-^in^L-c. -*fcfci± l - i o o- ; e;v%> 0 
£L<(ii 0-9 o^;v%, £<bK»£L<l±3 0-8 O^^gltibSo h># 

fttz&%< ti> im<D3&&foKttm-t&%k*)i&L&tiL (i) 

*fel3igUM£fcl&<] <0#J^l±, 0-9 5^;V%. Sf£ U< (iO~6 0^%. £ h C*f 

O^It#^^#J^ii> o~9 5 J t;v%s ft£ L< l± 5- 9 0^;!/%. £ <b&~£?3: L< ii 1 
0-50 tJV%»*So 
[0 0 6 4] 

?Wkm£-&*:\ 7* V fl/S^'J BR Kffl^* 

m^^mr-r^^ an) ^^mmm^mmLtz^M^mmt, ^mmm^mmL 

[0 0 6 5] 

if n-;v^ey ^ ^;i/^-7-<Mg^y =r-;v.x-^;v^& ifofllMfc.x-'f-JK -r h 

'fV'/fHh^ , 75K (N, N-^f /I'T* h7 5 K, 

N, N-^^f^*^75 if) . x;v*^yF (y^f^^^^yK^JT) > 7 

oS^W*65W*«ffi"C^*o *-friUK»±, fllx.tf3 0-15 O'CeROffiH-eaLMMR-C 
[0 0 6 6] 

ii#Iiltfflv^fliIUt> WiUf, Jfcfk** ^:/*> 

(^fc^^-Wx ^on*/i/A, M^**^^n^Wkflll»i^-fk** ; ^nn^ 
□ n ^ y -tf > £ ifo^ n Wk^#$^k7Xif% £0 > xfn^!| (- b 
n^t^y. xfnx^//^) N - b y ;v (T^^f'JK ^> V- b y £0 , -i- 
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„ -fu^uyx-tf*- b&ir) , 7;v^-;v (^y-PK ^n/>v-;v 

[0 0 6 7] 

mntv&mi. «*.ar«r#/ife* ; 2 5*0 = 1 0/9 0-99/1, 04 l 
< \mm/'&M amst ; 2 5 to =30/70-98/2, $ e> u < iM^/m 

# (#3fJfc ; 25 TC) = 50/50-9 7/3gSt*4 0 
[0 0 6 8] 

[0 0 6 9] 

h^i-^^^-'jAA+ty^tD^xyx-h, b V 7x-;^^* 
-9A^^ym^-h4:W , *;i/*>m«r;v 1-7x^-1- ( 

4-^fiV7x-JV) 1 -ll'V'ifr* * l, 2, 3-b 1 ;*;!/ 

^-jvt^fy>fMy-t?>, l, 3-y-fn-2- (4-7x-^;wt-^*^y 
y-^;v) <^>-*f>. i -7x-jv- l - (4-^f^7x-w^*-;^^fy^f^) 
- i -t: Kn^V- 1 -^VM > 'sJ-^-fl-f-Ty-JUJS*^ s-MJT 

[0 0 7 0] 

-&«10 0ti»t»U0. l-3 0lt», ffiL<lil-25ll«, 
U < tt 2 ~ 2 0 SlfflBftOtEH* & WIT? £ £ o 
[0 0 7 1] 

[0 0 7 2] 
[0 0 7 3] 

0. 01~20/£in, fflKliO. 0 5~2^mtms« 
[0 0 7 4] 
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ffl-Ctt. iilt. g*§U m> ^vvWf- (0lx.tf, XeCK KrF. KrCK 
Ar F, ArCl, F 2 > Kr 2 > KrAr. Ar 2 &i:*) &fc*«iiffl£*L£o M6^*;V 
^*-(±, $I;iJ£0. l- 1 0 0 0mJ/cm 2 f^t$)So 
[0 0 7 5] 

HUM] 



1 *>Ra5fe$ft&*><£>-T?W:fcv>o 

[0 0 7 7] 

TfB5£ (1 0) -C~^£ft& 2-tf-;v^^->-4-^^-^b i ; [4. 2. 1. 0 

3.7] j ±> _ 5 _ jj. y 2 ! . 3g (o. 1 1 8 m o 1 ) , ^ * * U ^ 5 0. 8 g (0 
. 5 9 m o 1 ) . V yW. 120mg ( 1 2 mm o 1 ) . Ky7x/-)H 5rag 

(0. 12mmol). > ;l^x > 2 1 0 m 1 Ol^ft?: 4 op 7 7 X 3 Iff! 
*CT\ 2 0 , C-C6B#Hm#L7^o JR&*T&, 1 0li%Mt h U 

2 0 0 m 1 f2 0, 1 0li%t^2 OOraltl Ulifc&U * iftffifctt L o 
aWMfe*^ 1 ; *W7A^n7 ^77^«U TIB:£ (1 2) T^£ft& 2- 

(1 ij n-f ;vj}-^vji h^V) -4-^^-9-b 1 ; v*n [4. 2. 1. 0 3,7 ] 
;t>-5-t>25. 5g (9 6mmo U W8 1%) Sr^fco i<7)lIli2o<7)I 
te-fccoiS^TN 1 : lT*ofc 0 fc^ ^ (10) X~m2 ft& 2 - tf 

4 h U n [4. 2. 1. 0 3 ' 7 ] y 7^ > - 5 - * > Tlfi5£ (1 1 
) g$^2-tKn^r:/-4-t^t>'Jv^n [4. 2. 1. 0 3 ' 7 ] v^>-5- 
*>fc-/nvr*>»fcf-^**<b, 2003-7332 1 ^&&KfB*cO:&8:*/Bv>-C 



[0 0 7 6] 



[ft 1 4 ] 




(10) 



lit 1 5 ] 




(11) 



[ftl6] 




(12) 



[2- (l-^^yn^w>x^*» [4. 2. 1. 
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1 H — NMR (CDCb) 8 : 1.40-1. 44 (m, 3H), 1. 56-1. 63 (m, 2H), 1.95(s, 3H), 1.97 
-2.08(m, 2H), 3. 13-3. 16 (m, 1H), 3.59(m, 0.5H), 3.67(m, 0.5H), 4.49(d, 0.5H), 4.5 
7(d, 0.5H), 5.62(m, 1H), 6.05(m. 1H), 6.14(m, 1H) 
[0 0 7 8] 

££«lJ2 

Dean-Stark^E, Mtt*«x.fcRJ£«»fc> Tlfi^ (1 3) "C^Sti* 3 - Kn * 
^_ ! -3-^* en [4. 5] f , *>-2-t>85g (50 Ommo 1 ) ^ h 
)j^A3 1 . 8g (30 Ommo 1 ) „ >;i^>6 0 0ml SrAfr. M^^H^T. W.W 
looiOOricMl^o RfSW:i T2C12 (C 8 Hi 2 ) 2 [v-^-^nntf^ ( 

1 f 5-y^nt^^yx» r^Jv^A (I) ] 3 . 3 6 g (5mmo 1 ) *XiU 
£ bK-fu tfty&^-frl 0 0 g (lmo 1) * 2BHB*ttTSin r Loo, im^SSE^ 
«iht\ *»Bl*L4;**e>RiE$*fco £ h \z 3 RfrWRJ&fctttffco R 
JfcfcTIk RJ&ifcfcJfclfrU 7 0 0ml 03MN5fci£U «E»«ILfco «*a»flt J S:IIW#* 
SlU TIB^: (1 4) T-»$*L&3-fc*-n*v-l-**-9-*en [4. 5] f#>- 

2 2 2. 5 g (11 4mmo K 2 3%) *#i^o (13 
) -e^Sfta 3-fc Kn*->- 1 -*3r-9-*k?n [4. 5] f* >- 2 - * >»±, v^ n 
✓N^-^/-;VfcT^ ^V^^f^f), Xftlt [Chem. Commun. , 7, 613-614(2000)] £§5 

Hfcl7] 




[ 3 -tf-n^S/- 1 -t^t^t'D [4. 5] fa >- 2 -*><DX<*? 

1 H — NMR (CDCls) ^ I 1.35-1. 89 (m, 10H), 2.04(dd, 1H), 2.50(dd, 1H), 4.20(d 
d, 1H), 4.42(dd, 1H), 4.65(t. 1H), 6.48(q, 1H) 
10 0 7 9] 

&btit Z 3 -\£=.u*cis- 1 -twtfn [4. 5] r*y-2-*> 11 . lg ( 

8 7 mm o 1 ) > frWi 37. 4g (435mmol) > V >&0 . 85g (8. 

7 mm o 1) , 4-^+v7i;-;H7. lmg (0. 1 4 mm o 1) , hJVJ.^1 
7 0m 1 Oft-WlltBSWKA^ ftfcMCMWCT. 5 0TCT4. 5»l«»Ufc. 
RJ6»T^ RJESfc** 1 70ml, 10 M%lfefltf b'Jf 17 0ml (20 

) „ jjci 7 0m 1 -CJIJUfcfliifrU ^r«IS«:«EJBE«aeL7to 

n7^57-f-t*«U TffisS; (15) -em-&fi&3- (l-*9 9Vus( fr**Z/ 
x^v) -l tfn [4. 5] fA>-2-t> [=3- (l->^'Jn>f 
^t^'>xb^'>) - 2-**V- 1 -**^*fcTn [4. 5] f * >] Wifelfl 7 
. 3 g (6 lmmo U W7 0%) fcfcfco - <«5Cf:i#l1£#A. ittftBOfi^ftt 

*<Djf&S£i*&£-ZA : B = 3 : i-e*ofc, 
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Hfe 1 9 ] 



[3- (i->^'jp^jvt^^v) - 1 -**^*kfn [4. 5] 

1 H — NMR (CDCla) 5 : 1.34-1. 84 (m, 13H), 1.92-1. 97 (m. 4H), 2.40(dd, 1H) , 4. 
76(t, 1H), 5.64(m, 1H). 6.16(m, 1H), 6.28(q, 1H) 

m&4* b 

iH-NMR (CDCla) 8 : 1.35-1. 86 (m. 13H) , 1.94-1.99(m, 4H) , 2.53(dd, 1H), 4. 
63 (t, 1H). 5.64(m, 1H), 6.09(q, 1H). 6.21(m, 1H) 
[0 0 8 0] 

mmm 1 

lit 2 0] 



-f CH 2 




(16) 



>7'jn-M^fJVi-f^7*f-f (PGMEA) kyneuv^ja-^^ 
^fjvx-r^ (PGME) fc**L-P*Ll6. 5gfXL, 8 5ti:#at, 1-*** 
v>n^;i/*^>-4-**^H;->*n [4. 3. 1. I 3 ' 8 ] 9>'7*'/-5-*>4 

9 3 g. i - h Ko ^ - 3 - ^ ^ ^ V n >f ;vt^v 7 ^ > ^ > 4 . 6 6 g, 2- ( 
"l_^^Vyn>f;v^-^'>^h4r'» [4. 2. 1. 0 3 - 7 ] J 

^>-5-*>5. 41 g fc, ^^^;v_ 2 , 2' -77^ (2-^^^^^- 
h) (Httfl ;JW**WX*», TV-6 0 U ) 0. 60g£r> PGMEAtP 

GME^tL-TtL3 4. 2 g^m^^U £*i&*4l$H)Hrri«TLrt:o ?ST^2Nf 
W&jfcLfco #^tL^RJS^«r^"/^> 7 3 3 1 g<Ol^tiTL 

»1 3. 8 g*mtZo #f)tLfc^'jv-©ti¥Wi (Mw) (± 9 8 0 0, fl^Mfl- 
* (Mw/Mn) ttl. 8 8-C*ofc (GPCStet. ^i^f-V^KUL) o 
[0 0 8 1] 
^b»U2 
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Hfc2 1] 
CH 3 

-(-CH 2 -C-^— 




(17) 



yryx-fl,*; urn/jL—rfrT'tT-Y (PGMEA) t -fu M V > 7 U a - JU* ^ 
>f;vx-r;v (PGME) H»16. 5glAl, 8 5lCt:#St> 1-fcKn 
^, > _ 3 _^ ;S r^Tjn^;i/^-^->T^^>^>4. 1 3 g. 2- (l-^^^'Jn^vt 
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